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TABLE I. 
Fuels Grouped According to Their Carbon and Oxygen Content. 



Substance 



Wood fiber (cellulose) 

Peat 

Lignite 

Bituminous coal 

Semibituminous coal . . 

Semianthracite 

Anthracite 

Graphite 



Per Cent. 


Per Cent. 


Carbon 


Oxygen 


52.65 


42.10 


59.57 


34.47 


66.04 


28.69 


73.18 


21.14 


75.06 


19.10 


89.29 


6.66 


91.58 


4.46 


100.00 





Per Cent. 
Hydrogen 



5.25 
5.96 
5.27 
5.58 
5.84 
5.05 
3.56 



rately. The anthracite, semianthracite, and semi- 
bituminous groups are fairly easy to define, but the 
term bituminous embraces such a wide variety of 
coals that it is of but little value in defining limits. 
The term lignite is even more loosely defined. In 
fact, no method of accurately defining the various 
classes of coals is generally accepted because of the 
difficulty of adapting a scheme of classification that 
will apply to lignites, as well as to bituminous coal 
and to anthracite. Various schemes of classification 
have been proposed from time to time, but none 
have been entirely satisfactory. One classification. 
Table II, is the Carbon-Hydrogen Ratio Classifica- 
tion proposed by Mr. M. R. Campbell and based on 
tests made by the U. S. Geological Survey and on 
the results of numerous government ultimate analy- 
sis of coals from all parts of the country. 

It is claimed that carbon and hydrogen are 
almost equally valuable fuel elements of coal ; hence, 
a classification to be satisfactory should take them 
both into account. 



.•• 
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TABLE II. 

Coals Arranged According to Carbon and Hydrogen Content. 



Name of Sample 



Pennsylvania, No. 3 . . 

Arkansas, No. 5 

West Virginia, No. 11 

Arkansas, No. 2 

Arkansas, No. 1 

West Virginia, No. 7. 
Arkansas, No. 3 



a, No. 12 
a. No. 10 
a. No. 6. 
a, No. 4. 
a. No. 5. 
a. No. 9. 



West Virgin 
West Virgin 
West Virgin 
West Virgin 
West Virgin 
West Virgin 

Alabama, No. 2 

Pennsylvania No. 4 . . 
West Virginia, No. 3. 

Kentucky No. 4 

West Virginia, No. 8. 
West Virginia, No. 1. 

Illinois, No. 3 

Kentucky, No. 1 

Indian Territory, No. 3 

Alabama, No. 1 

Indian Territory, No. 2 
West Virginia, No. 2. 

Kansas, No. 5 

Indian Territory,No. 1 
Indian Territory, No. 4 

Iowa, No. 1 

Texas, No. 2 

Kansas, No. 1 

Illinois, No. 6 

Montana, No. 1 

North Dakota, No. 2 
Kansas No. 2 



Name of Bed or Field 



Anthracite 

Spadra bed 

Pocahontas bed 

Huntington bed 

Huntington bed 

New River field 

Huntington bed 

Pocahontas field 

Pocahontas field 

New River field 

Upper Freeport bed 

Upper Freeport bed 

Kanawha field 

Warrior field 

Connellsville field 

Upper Freeport bed 

Western field 

Kanawha field 

Pittsburg bed 

Marion County 

Sastern field 

McAlester bed 

Warrior field 

Hartshorne bed 

Pittsburg bed 

Weir-Pittsburg bed 

Henryetta bed 

McAlester bed 

Wapello County 

Brown Lignite, Wood Co.. 

Weir-Pittsburg bed 

Montgomery County 

Red Lodge 

Brown Lignite, Williston f, 
Weir-Pittsburg bed 




3.39 
4.36 
4.58 
4.65 
4.66 
4.67 
4.68 
4.72 
4.83 
4.99 
5.35 
5.38 
5.46 
5.54 
5.54 
5.54 
5.62 
5.62 
5.67 
5.68 
5.68 
5.70 
5.73 
5.74 
5.75 
5.81 
5.86 
5.86 
5.88 
5.90 
5.95 
6.04 
6.04 
6.05 
6.06 






90.73 
90.11 
89.95 
90.18 
88.16 
87.95 
87.89 
90.55 
90.63 
88.72 
86.26 
85.97 
85.86 
80.10 
87.10 
85.95 
82.38 
85.86 
84.45 
77.67 
83.03 
80.17 
83.29 
82.07 
84.01 
84.45 
79.69 
76.55 
78.96 
64.05 
82.68 
74.86 
69.41 
59.54 
I 83.81 
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TABLE n — Continued. 



Name of Sample 



Name of Bed or Field 




North Dakota, No. 1. 

Kentucky, No. 3 

Kentucky, No. 2 

Illinois, No. 4 

Wyoming, No. 2 

Colorado, No. 1 

Illinois, No. 1 

New Mexico, No. 1 . . . 

Indiana, No. 1 

Iowa, No. 2 

Indiana, No. 2 

Missouri, No. 1 

Iowa, No. 4 

Iowa, No. 3 

New Mexico, No. 2 . . . 

Kansas, No. 4 

Missouri, No. 2 

Iowa, No. 5 

Wyoming, No. 1 

Missouri, No. 4 

Texas, No. 1 



Brown Lignite, Lehigh fd. 

Western field 

Western field 

Belleville field 

Cambria field 

Black Lignite, Bolder field 

Belleville field 

Black Lignite, Gallup field. 

Sullivan County 

Marion County 

Warrick County 

Rich Hill field 

Appanoose County 

Polk County 

Black Lignite, Gallup field. 

Atchison field 

Bevier field 

Lucas County 

Black Lignite, Sheridan f d. 

Morgan County 

Brown Lignite, Houston Co. 



u u 



6.08 


61.43 


6.12 


77.52 


6.13 


77.85 


6.14 


71.18 


6.17 


75.15 


6.18 


65.71 


6.21 


75.79 


6.21 


69.74 


6.22 


74.39 


6.22 


77.59 


6.24 


76.89 


6.26 


80.99 


6.32 


72.86 


6.35 


78.08 


6.35 


71.35 


6.37 


82.27 


6.41 


72.68 


6.44 


72.14 


6.44 


61.76 


6.46 


81.22 


6.62 


61.90 



I 



From Table II it will be noted that as the per- 
centage of hydrogen increases the percentage of 
carbon decreases; consequently, either subtraction 
or division must be used to express a relation be- 
tween them. In the Carbon-Hydrogen Ratio Classi- 
fication, division is employed, the per cent, of car- 
bon being divided by the per cent, of hydrogen to 
give the ratio. 
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TABLE ni. 
Classification of CoaJs According to Carbon-Hydrogen Ratios. 



Name of Sample 


Name of Bed or District 


Carbon- 
Hydrogen 
Ratio 


Pennsylvania, No. 3 . . 


Groups A, B and C 
\nthracite 


26.7 








Arkansas, No. 5 


Groups D and E 
Snadra bed 


20.7 








West Vircrinia, No. 11 


Group F 
Pocahantos field 


19.6 


Arkansas, No. 2 


Huntincrton bed 


19.3 


West Virginia. No. 12 


Pocahontas field 


19.2 


Arkansas No. 1 


Huntincrton bed 


18.9 


Arkansas, No. 3 


Huntincrton bed 


18.8 


West Virginia, No. 7 . 


New River field 


18.8 


West Vircrinia, No. 10 


Pocahontas field 


18.7 


West Vircrinia, No. 6. 


New I liver field 


17.8 








West Virginia, No. 4. 
West Virginia, No. 5. 
Pennsvlvania. No. 4 . . 


Group G 

Upper Freeport bed 

Upper Freeport bed 

Connellsville field 


16.1 
15.9 
15.7 


West Vircrinia, No. 9. 


Kanawha field 


15.7 


West Virginia, No. 3 . 
West Vircrinia, No. 8. 


Unper Freenort bed 


15.5 


Kanawha field 


15.3 


West Vircrinia, No. 1. 


Pittsburcr bed 


14.7 


Kentucky. No. 1 


Eastern field 


14.6 


Kentucky, No. 4 


Western field 


14.6 


Alabama, No. 1 


Warrior field 


14.5 


Alabama, No. 2 


Warrior field 


14.5 


Kansas, No. 5 


Weir-Pittsburcr bed 


14.5 


West Vircrinia. No. 2. 


Pittsburcr bed 


14.4 








Indian Territory, No.2 
Indian Territory, No. 3 


Group H 
Hartshorne bed 


14.3 


Mc Alester bed 


14.1 


Kansas. No. 1 


Weir-Pittsburcr bed 


13.9 


Kansas. No. 2 


Weir-Pittsburcr bed 


13.8 


Illinois. No. 3 


Marion County 


13.7 


Indian Territory, No. 1 


Henryetta bed 


13.6 
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TABLE ni — Oontlnaed. 



Name of Sample 

lowa,^ No. 1 

Indian Territory, No.4 

Kansas, No. 4 

Missouri, No. 1 

Kentucky, No. 2 

Kentucky, No. 3 

Missouri, No. 4 



Iowa, No. 2 

Illinois, No. 6 . . . 
Indiana, No. 2 . . 

Iowa, No. 3 

Illinois, No. 1. . . 
Wyoming, No. 2. 
Indiana, No. 1 . . 
Illinois, No. 4. . . 

Iowa, No. 4 

Montana, No. 1. 
Missouri, No. 2. . 
Iowa, No. 5 . . . . 



New Mexico, No. 1 . . . 
New Mexico, No. 2 . . . 

Texas, No. 2. 

Colorado, No. 1 

North Dakota, No. 1.. 
North Dakota, No. 2.. 

Wyoming, No. 1 

Texas, No. 1 



Name of Bed or District 



Wapello County, 
McAlester bed.. . 
Atchison field . . . 
Rich Hill field . . . 

Western field 

Western field . . . . 
Morgan County.. 



Group I 

Marion County 

Montgomery County. 
Warrick County. . . . . 

Polk County 

Belleville field 

Cambria field 

Sullivan County 

Belleville field 

Appanoose County. . . 

Red Lodge 

Bevier field 

Lucas County 



Group J 
Black Lignite, Gallup field . . . 
Black Lignite, Gallup field . . . 
Brown Lignite, Wood County. 
Black Lignite, Boulder field . . 
Brown Lignite, Lehigh field.. 
Brown Lignite, Willi ston field 
Black Lignite, Sheridan field. 
Brown Lignite, Houston Co. . 



Carbon - 
Hydropren 
Ratio 



Group K 



Peat 



13.4 
13.1 
12.9 
12.9 
12.7 
12.6 
12.6 



12.4 
12.3 
12.3 
12.3 
12.2 
12.2 
11.9 
11.6 
11.5 
11.5 
11.3 
11.2 



11.2 

11.2 

10.9 

10.6 

10.1 

9.8 

9.6 

9.4 



9.1 



Table III classifies a large number of the coals 
tested by the Government at the St. Louis testing 
plant, according to their carbon-hydrogen ratios. 
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tive name, such as egg, nut, etc. For some years 
the only sizing done on bituminous coal was to sepa- 
rate the very fine coal, called slack, from the lumps. 
At present, however, a large amount of the better 
grades is sized in a manner similar to anthracite. 
Sized coal can be burned to better advantage than 
unsized coal, because the air for burning can reach 
the surface of the coal more readily and uniformly. 
With unsized coal, the small coal blocks the passages 
between the larger lumps and interferes with the 
free, uniform admission of air. 

Bituminous coal is sized into four sizes that 
differ somewhat in different localities. They aver- 
age about as follows : Lump, all sizes over 3 inches ; 
egg, all sizes between li/^ and 3 inches; nut, sizes 
between % and V^ inches; and slack, % inch and 
less. 
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TABLE VI. 
Belative Values as Steam Coals. 



Kind of Coal 



Semibituminous 

Semianthracite 

Anthracite 

Bituminous ( Eastern ) 
Bituminous (Western) 
Lignite 



Per Cent. 



100 
93 
91 
89 
67 
45 



about 3 tons of the Western bituminous coal, and 
nearly 41/2 tons of lignite. If the cost of freight and 
the handling of the coal, as well as the cost of hand- 
ling the ash, is considered, the comparison is even 
worse for the lower grades of coal, as will be seen 
when the ash of coal is considered. Therefore, to 
develop the rated capacity of a boiler with the dif- 
ferent grades of coal, either the grate area or the 
amount of draft, or both, must be increased in ac- 
cordance with the position of the class of coal in 
Table VI. Also, the stack or chimney must be de- 
signed not only to produce more draft when the 
lower grades of coal are used, but also to carry away 
a much larger volume of gases of combustion, as 
will be seen when the combustion of the gases of 
coals is considered. 

The best coal to use under a given set of con- 
ditions therefore involves a consideration of the type 
and the construction of boiler, of the draft appli- 
ances, and of all conditions affecting the burning of 
the coal and the economy of the plant. The condi- 
tions of combustion so determine the evaporative 
power of a coal that a coal that gives a high evapo- 
rative efficiency under one set of conditions might 
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1 Free (rom Aab. 

carbon at the beginning of the curve makes a large 
increase in the heating value of the coal. For ex- 
ample, increasing the fixed carbon from 51 per cent, 
to 52 per cent, increases the heat value per pound 
of combustible about 450 B. T. U. On the other 
hand, increasing the fixed carbon from 72 to 73 per 
cent, increases the heat value per pound of com- 
bustible only about 50 B. T. U. The curve shows, 
also, that, for steaming purposes, increasing the per- 
centage of fixed carbon above 80 per cent, causes a, 
reduction in the heating value per pound of com- 
bustible, as already explained. The percentages of 
fixed carbon in more than 300 different coals are 
given in column 12 of Table A in the appendix. 

Hydrogen. — Hydrogen, though forming only a 
small percentage of the total combustible of coal. 
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is an important element of combustion, because, in 
burning, it produces nearly four and one-half times 
as many heat units per pound as carbon. It is found 
in the uncombined state in certain fuel gases, but in 
coal it is more commonly found combined with car- 
bon in the form of hydrocarbons^ and with oxygen, 
in the form of water, as moisture. That part of the 
hydrogen which is combined as water is of no fuel 
value, and must be deducted from the total hydrogen 
in calculating the heat value of the hydrogen of a 
coal. The hydrogen that remains after deducting 
that which is combined with oxygen is capable of 
being burned, and is called the available hydrogen. 
If a fuel contains both oxygen and hydrogen, it is 
assumed that all the oxygen is combined with hydro- 
gen in the form of water. Water consists, by weight, 
of 8 parts of oxygen and 1 part of hydrogen. If. 
therefore, the oxygen in the coal is 8 times or more 
the weight of hydrogen, all the hydrogen ^ill be 
combined with the oxygen and there will be no avail- 
able hydrogen ; if the oxygen is less than eight times 
the weight of the hydrogen, then the oxygen will 
combine with one-eighth its weight of hydrogen 
and the remaining hydrogen will be hydrogen in 
excess, or available hydrogen. The available hydro- 
gen, therefore is equal to the total hydrogen minus 
one-eighth the weight of the oxygen. Since oxygen 
in coal renders one-eighth its weight of hydrogen of 
no fuel value, it is plain to be seen why high-oxygen 
coals are of less heat value than coals of low-oxygen 
content. 

From an inspection of column 7, Table A, it will 
be seen that the variation in the amount of hydro- 
gen in any coal is not great, so that, from the .stand- 
point of the heat value of the coal, the hydrogen 
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of nitrogen in coal is quite low, averaging only 1.21 
per cent, for the 319 samples in the table. It is quite 
uniform in amount for each kind of coal, but differs 
slightly for the different groups. It is highest in 
the peats and succeeding low grades of coals, and 
lowest in the anthracites and graphites. As it is 
present in such small quantities, and as it varies so 
little in amount in the same kinds of coals, it is of but 
relatively small importance in the study of fuels and 
in the purchases of coal. 
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Extinguishing a Coal-pile Fire. — ^To extinguish 
a coal-pile fire, the coal must be removed from around 
the burning part and spread out. Water can then 
be effectively used on the burning part. The fire is 
always in the interior of the pile, and a crust forms 
above it that prevents the water from reaching the 
seat of the trouble ; hence, the fire cannot be put out 
by drenching the pile. 

Where coal is to be stored in piles for 2 months 
or more, the interior temperature of the pile should 
be taken frequently, because ignition generally takes 
place within 90 days after storing. 




74 
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TABLE xn — Continued. 



No. Of 
Cone 


Composition 


Melting-Point 














OF. 


°C. 


23 


(0.3 K2O 7 
(0.7 CaO J 


5.4 


AI2O, 


54 


Si02 


2,894 


1,590 


24 


)0.3 K2O I 
/0.7 CaO S 


6.0 


AI2O, 


60 


SiOs 


2,930 


1,610 


25 


)0.3 K2O I 
)0.7 CaO J 


6.6 


AI2O3 


66 


SiO= 


2,966 


1,630 


26 


)0.3 K2O ( 
I0.7 CaO S 


7.2 


AI2O3 


72 


Si02 


3,002 


1,650 


27 


(0.3 K2O ) 
(0.7 CaO J 


20 


ALO, 


200 


SiOa 


3,038 


1,670 


28 






AI2O3 


10 


Si03 


3,074 


1,690 


29 






AI2O3 
AI2O, 
AI2O, 
AI2O3 
AI2O3 
AI2O, 
ALO3 
AI2O. 


8 

6 

5 

4 

3 

2.5 

2 

1.5 


Si02 

SiOs 
SiO= 
SiOs 

SiOa 

Si02 
SiOs 

Si02 


3,110 
3,146 
3,182 
3,218 
3,254 
3,290 
3,326 
3,362 


1,710 


30 




1,730 


31 




1,750 


32 




1,770 


33 




1,790 


34 




1,810 


35 




1,830 


36 




1,850 









NOTE.— Table by Prof. H. O. Hofman, T. A. T. M. E., Vol. 29. 



Hard Clinkers. — ^Two distinct kinds of clinkers 
are formed in furnace combustion, one known as soft 
clinker and the other as hard clinker. 

Soft clinker is formed by the slagging of the 
ash. It is not directly chargeable to bad methods of 
firing, although under some conditions poor firing 
may be the cause of starting the clinker and may 
hasten its spread. Soft clinker may have a consist- 
ency varying from that of a thick paste to that of a 
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! Terrace 
Champ lain 
Glacial 
iPiocene 
Miocene— coal 
lignite 
Eocene 




1 


1 

si 


Quaternary Rocks 

Tertiary Rocks 

Cretaceous Rocks — Coal 
Jurassic — Coal 
Triassic — Coal 
Permian Rocks 

Carboniferous Rocks- 
Coal Measures 

Subcarboniferous Rocks 

Catskill 

Chemung 


1 


7. Age of Man 

6. Age of Mammals... 

Secondary Rocks 

5. Age of Reptiles 1 

4. Age f AcrogeneJ 
(Acrogen Plants) f 
and AmphibiansV 
(Reptiles capable! 
of living in bothj 
air and water)..../ 

Devonian Rocks 


5 


lu 


4. Cenozoic (Re-\ 

cent Life) ..f 

3. Mesozoic (Mid-/ 
die Life) . . . \ 
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designed for using the better coal and made to bum 
the poorer grade. Then, again, many of the low- 
grade coals ignite more easily than the better grades 
of coal, but the flame produced requires more draft 
to be self-sustaining. Also, when fresh coal is put 
on the fire, a very, much larger volume of air is re- 
quired to prevent dense, black smoke than is neces- 
sary with the good grades of coal. In fact, there are 
such wide variations in coals that the only way to 
insure success in designing and equipping a plant 
is to know the percentages of the chemical contents 
of the coal that is to be used. 
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the Carboniferous period. The age of the coal, there- 
fore, does not determine the true heat value of a 
fuel, the heat value being dependent on the relative 
proportion of the total carbon to the sum of the 
oxygen and ash. Columns 2 and 4, Table A, Ap- 
pendix, show how arranging the coals according to 
their heat value mingles fuels of different kinds, 
characters, and ages, the high oxygen of the younger 
coals often being offset by the high ash of the older 
coals. 
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of coal wasted in the ashpit will appear as 1 per cent, 
of ash. Half the sulphur is volatile, leaving V^ per 
cent, ash. The cost of handling this 1\^ per cent, of 



ash is 11^ cents. The total cost, therefore, 
2 + 2 + ly^ = 51^ cents for each per cent, of sul- 
phur in the coal. For cost of a greater per cent, of 
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Example. — Find the volume of 5 poundis of dry air at 
85° F., and under an absolute pressure of 29.4 pounds per 
square inch. 

Solution. — ^Vi = 12.390 cubic feet; pi = 14.7 pounds per 
square inch; Po = 2 X 14.7 = 29.4 pounds per square inch; 
Ti = 492*» F.; and To = 460 + 85 = 545° F. Therefore, for 

14.7 X 545 

1 pound of air, Vo = 12.390 X ^554 cubic feet, 

29.4 X 492 

and for 5 pounds, Vo = 5X .554 = 2.77 cubic feet. 
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the same amount of heat is evolved in burning 1 
pound of C to COo, regardless of whether the car- 
bon is burned to CO2 at once or whether it is first 
burned to CO and the CO is then burned to COg. As 
the 2.33 pounds of CO evolve 10,250 heat units in 
burning, it is evident that 1 pound of CO evolves 
10,250 -^ 2.33 = 4,400 B. T. U. 
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the coal were decomposed into hydrogen and oxygen, 
it would absorb 62,100 B. T. U. from the fire, thus 
reducing the heat value of the coal that amount. 
Every 9 pounds of moisture in the coal that is de- 
composed by the heat of the furnace, absorbs as 
much heat as 1 pound of the available hydrogen of 
the coal can develop. 
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It will be noted that the values of M, S, and ash 
in these formulas are expressed in per cent. To 
avoid this, the formulas have been reduced to the 
following forms: 

100 X indicated B. T. U. - 5000S 



B. T. U. = 



100 - (1.08A + ^) 



r. m TT 100 X indicated B. T, U. — 5000S 

100 - (M + 1.08A + ^) 

Calculatinsr the B. T. U. for unit coal for the 
above case with this formula, 
„ T, TT 100 X 9,992 - 5,000 X 3.82 

ii.l.U.= So 

100 - (12.93 + 1.08 X 16.58 +g X 3.82) 

999,200 — 19,100 980,100 

= = = 14,613 B. T. U. 

100 — 32.93 67.07 
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hydrocarbons and in tarry vapors, the loss through 
unbumed volatile combustible gases and tarry vapors 
may amount to 3 to 10 per cent, of the total heat 
value of the fuel. 

The number of heat units lost per pound of the 
different hydrocarbons can be seen from Table XVTI. 
For coals rich in tarry vapors, the vapor loss proba- 
bly forms the greater part of the heat loss due to 
incomplete combustion. 
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grate and bum in the ash-pit. Burning coal in the 
ash-pit warps the grates, and causes clinker. 

If neither automatic nor non-automatic air 
regulation is provided, crack the firedoor for a short 
time after each fire. 

The tendency for a coal to coke, or fuse, and thus 
form a crust is greatly reduced by firing small 
amounts frequently and spreading the coal in a thin 
sheet over the fire. 

Regulate the draft by using the damper in the 
uptake or breeching, and not by closing the ash-pit 
doors. Close the damper gradually — just a sufficient 
amount to get the effect desired. Avoid closing it 
suddenly the full amount, as this will produce dense, 
black smoke. 

Cleaning the Fire. — Cleaning the fire consists in 
thoroughly removing all clinker and refuse from the 
grates, and it must be done in such a way as to waste 
as little combustible as possible. Cleaning is best 
accomplished by first separating the good coal from 
the refuse that is below the good coal and next to the 
grates. 

The condition of the fire at cleaning should be 
such that there will be sufficient fire in the furnace 
to start a good, hot fire as soon as the cleaning is 
completed. If there is not sufficient fire for this 
purpose, the fire should be built up to the proper 
amount before the cleaning is begun. If the fire is 
too thick, the work will be much more difficult; 
therefore, such a fire should be allowed to burn down 
to the proper amount before starting to clean it. 
During the cleaning, the damper should be partly 
closed to avoid the rush of too much cold air through 
the furnace and tubes. 
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every 9 hours; in return-tubular boilers, they vary 
from once every 2 hours to once every 14 hours. In 
this tjrpe of stoker, the ash accumulates on the dead 
plates, where it is subjected to the high tempera- 
ture of the fire; consequently, a great deal of the 
ash fuses and forms large clinkers that must be 
pulled out of the furnace by hand. Cleaning of the 
fires, therefore, generally results in considerable 
smoke. 
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Analysis of 319 American Coals. 
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TABLE A 

Analyses of 319 American Coals, "Air-Dried" Basis, With Calorific Value 

and C: (O-fash) Ratio of Each Coal. 



Ultimate Analysis 


1 


2 


3 


4 

c • 

5 
p. 


5 


6 


7 


8 


9 


10 


No. 


Designation 
of Coal 


Locality 


N. 
1.40 


S. 


H. 


C. 


O. 


J3" 
n 

< 


1 


Mass. 1 


Halifax 


0.58 


5.55 


40.78 


30.95 


20.74 


2 


N. Dak. IB 


Lehigh 


L. 


0.55 


3.95 


5.57 


44.11 


33.07 


12.75 


2a 


Mont. 3701 


Nr. Miles 


S. 


.65 


.66 


4.51 


48.01 


28.17 


18.00 


2b 


Wyo. 3694 


Labarge Range 


s. 


.85 


.61 


4.45 


48.65 


38.57 


6.87 


3 


N. Dak. 3 


Wilton 


L. 


1.39 


1.32 


5.88 


47.45 


35.08 


8.88 


4 


Ark. 10 


Lester 


L. 


.91 


.65 


5.60 


48.51 


31.36 


12.96 


4a 


Mont. 3816 


Nr. Glendive 


L. 


.65 


1.55 


5.63 


48.55 


34.21 


9.41 


5 


N. Dak. 2B 


Williston 


L. 


.88 


.71 


5.66 


50.79 


35.86 


6.10 


6 


Fla. 1 


Orlando 


P. 


2.56 


.49 


6.06 


51.18 


34.03 


5.68 


7 


Tex. 1 


Crockett 


L. 


.95 


1.04 


5.57 


52.06 


25.53 


14.85 


8 


N. Dak. 1 


Lehigh 


L. 


.71 


2.02 


5.22 


52.66 


27.15 


12.24 


9 


Wyo. 3 


Aladdin 


B. 


.72 


6.86 


5.03 


49.59 


20.60 


17.20 


9a 


Wyo. 3892 


Fall River 


s. 


1.40 


2.85 


4.70 


52.58 


23.72 


14.75 


10 


Ind. T. 5 


Lehigh 


B. 


1.22 


4.06 


4.18 


52.39 


12.40 


25.75 


11 


Cal.l 


Telsa 


S. 


.73 


3.40 


5.82 


52.83 


20.41 


17.29 


12 


M0.7C 


Noringer 


B. 


.98 


3.47 


8.95 


53.55 


10.48 


27.57 


12a 


Wyo. 2326 


Unita Co. 


S. 


.88 


4.78 


4.86 


52.53 


19.60 


17.35 


13 


N. Dak. 2 


Williston 


L. 


.91 


.63 


5.61 


55.16 


30.98 


6.71 


14 


in. 2 


OTallon 


B. 


.78 


4.30 


4.57 


54.06 


12.13 


24.10 


15 


Mo.7A 


Noringer 


B. 


1.01 


3.46 


4.65 


54.30 


14.23 


22.35 


16 


Mo. 3 


Mendota 


B. 


.92 


4.13 


4.52 


54.79 


12.34 


23.30 


17 


N. Mex. 2 


Gallup 


S. 


.98 


1.30 


5.05 


56.71 


16.74 


19.22 


18 


Wyo. 2 


Cambria 


B. 


.80 


4.17 


4.54 


55.29 


12.94 


22.26 


19 


Tex. 2 


Hoyt 


L. 


1.06 


.71 


5.28 


57.31 


25.83 


9.81 


20 


Wyo. 2B 


Cambria 


B. 


.85 


4.22 


4.59 


55.84 


12.72 


21.77 


21 


Mexico 
Tex. 4 




B. 

L. 


1.02 
.97 


.96 
.70 


3.97 
5.06 


58.97 
58.83 


6.36 
24.48 


29.33 


22 


Hoyt 


9.96 


23 


Mo. 10 


Bevier 


B. 


.97 


4.28 


4.05 


57.25 


9.69 


23.76 


24 


Tex. 3 


Olsen 


L. 


1.18 


1.30 


5.13 


58.43 


23.66 


10.30 


25 


Wyo. 1 


Monarch 


S. 


1.09 


.63 


6.09 


58.41 


28.99 


4.79 


25a 


Mont. 3512 


1 Belt Dis. 


B. 


0.65 


1.71 


4.17 


59.65 


15.19 18.63 
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TABLE A— Continued 



Ultimate Analysis 



1 


2 


3 


4 

a 


6 

N. 

0.99 


6 

S. 


7 
H. 


8 


9 


10 


No. 


Desigrnation 
of Coal 


locality 


C. 


O. 


1 


26 


111. 7A 


Collinsville 


B. 


4.63 


4.73 


57.43 


14.00 


18.22 


27 


Tenn. 11 


Ozone 


B. 


1.13 


.92 


3.96 


60.56 


4.90 


28^ 


28 


Mo.7B 


Noringer 


B. 


1.02 


4.13 


4.23 


57.82 


8.98 


22.82 


28a 


Colo. 3856 


Nr. Thompson's 


B. 


1.35 


.60 


4.86 


60.49 


13.23 


19.47 


29 


Mont. 2 


Fromburg 


S. 


1.14 


.62 


4.75 


60.97 


16.60 


15.92 


30 


W. Va. 24 


Gary 


Sb. 


.66 


.55 


3.33 


62.36 


3.97 


28.77 


31 


Mont. 1 


Red Lodge 


s. 


1.36 


.76 


5.25 


60.41 


20.00 


11.22 


31a 


Colo. 3729 


Carbon era 


B. 


1.30 


.50 


5.37 


61.17 


16.58 


15.08 


32 


Colo. 1 


Tiafayette 


s. 


1.22 


.58 


5.75 


61.13 


24.95 


6^2 


33 


111. 24A 


Livingston 


B. 


.97 


4.56 


4.71 


59.37 


12.88 


17.61 


33a 


N. Mex. 3811 


W. of Putnam 


s. 


1.51 


1.92 


5.50 


60.32 


20.61 


10.14 


34 


Ind. 20 


Brazil 


B. 


1.16 


2.17 


4.63 


60.96 


11.09 


19.09 


35 


Ark. 9 


Bonanza 


Sb. 


1.28 


1.04 


3.59 


62.49 


5.70 


25.90 


36 


Iowa 5 


Charlton 


B. 


1.22 


3.42 


5.35 


59.89 


16.57 


13.55 


37 


Mont. 3 


Bridger 


S. 


1.09 


.56 


4.87 


62.32 


17.34 


13.82 


38 


111. 27 


Auburn 


B. 


1.01 


4.50 


4.93 


59.88 


14.38 


15.30 


39 


111.4 


Troy 


B. 


1.17 


1.34 


5.33 


61.79 


18.32 


11.85 


39a 


Wyo. 3699 


Labarge Range 


S. 


1.09 


1.14 


5.39 


62.05 


24.56 


5.77 


39b 


Wyo. 3780 


N. E. of Hanna 


S. 


1.73 


2.41 


5.73 


60.53 


23.55 


6.05 


40 


Ind. 3 


Boonville 


B. 


1.18 


5.24 


4.83 


59.58 


12.09 


17.08 


41 


Wyo. 4 


Hanna 


S. 


.90 


.29 


5.42 


62.68 


23.23 


7.48 


42 


111.8 


Paisley 


B. 


1.08 


4.68 


5.25 


59.88 


16.01 


13.10 


43 


Ma.1 


Sprague 


B. 


.99 


5.53 


4.64 


60.00 


8.46 


20.38 


44 


111.6 


Coffeen 


B. 


1.23 


4.45 


4.88 


60.51 


14.20 


14.73 


44a 


Wyo. 3693 


Labarge Range 


S. 


1.03 


2.10 


5.74 


61.76 


25.96 


3.41 


44b 


Mont. 3515 


Belt Dis. 


B. 


.69 


3.80 


4.02 


62.51 


9.16 


19.82 


•45 


111. 23A 


Donkville 


B. 


1.04 


4.58 


4.55 


60.93 


10.94 


17.96 


46 


Wash. 1 


Renton 


S. 


1.30 


.68 


4.91 


63.28 


16.92 


12.91 


46a 


Colo. 4050 


Nr.Glenw'd Sp's 


B. 


1.58 


.98 


5.04 


62.74 


19.71 


9.95 


47 


111. 21B 


Troy 


B. 


1.24 


1.17 


5.14 


62.84 


IIM 


12.35 . 


48 


Iowa 2 


Hamilton 


B. 


1.46 


5.20 


4.84 


60.36 


11.15 


16.99 


49 


111. 7B 


Collinsville 


B. 


1.03 


4.69 


5.14 


60.71 


14.77 


13.66 


50 


Wash. IB 


Renton 


S. 


1.29 


.80 


5.16 


63.35 


16.82 


12.58 


51 


Ind.l 


Mildred 


B. 


1.22 


2.58 


5.20 


62.20 


14.99 


13.81 



^^•mt 



M«l 
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TABLE A— Continued 



Ultimate Analysis 



1 


2 


3 


4 


6 


6 
S. 


7 


8 


9 


10 


No. 


Designation 
of Coal 


Locality 


N. 


H. 


C. 


O. 


A 
^ 


51a 


Philip 


Batan Island 


s. 


1.33 


1.36* 


5.55 


62.91 


23.39 


5.56 


52 


Iowa 4 


Centerville 


B. 


.94 


4.46 


5.31 


61.25 


16.56 


11.48 


52a 


N. Mex. 3952 


Nr. Blackrock 


B. 


1.03 


1.54 


5.45 


63.00 


12.36 


16.62 


52b 


Wyo. 2325 


Almy 


S. 


1.23 


.22 


4.97 


64.28 


21.56 


7.73 


52c 


Colo. 3463 


Lay 


B. 


1.16 


1.05 


5.50 


63.43 


22.37 


6.49 


53 


111. 25B 


Germantown 


B. 


1.12 


5.06 


5.05 


60.96 


13.57 


14.24 


5Ba 


Wyo. 3917 


Nr. Ft. Steele 


S. 


1.56 


.85 


5.16 


63.57 


25.05 


3.80 


54 


111. 9C 


Staunton 


B. 


.95 


4.39 


4.31 


62.23 


10.41 


17.71 


55 


111. 22A 


Maryville 


B. 


1.06 


5.68 


4.83 


60.94 


13.66 


13.83 


55a 


Wyo. 3698 


Labarge Range 


S. 


1.08 


.84 


5.68 


63.81 


25.75 


2.84 


56 


Wyo. 4B 


Hanna 


S. 


.88 


.27 


6.18 


64.01 


21.62 


7.04 


57 


111. 29B 


Livingston 


B. 


.85 


4.68 


5.11 


61.69 


14.62 


13.05 


57a 


Wyo. 3605 


Hanna 


S. 


1.29 


.50 


5.41 


64.07 


21.58 


7.14 


58 


111. 6B 


Coffeen 


B. 


1.10 


4.67 


4.69 


61.96 


12.15 


15.43 


59 


111. 29 


Livingston 


B. 


1.08 


4.71 


4.92 


61.67 


14.07 


13.55 


60 


Iowa 1 


Laddsdale 


B. 


.97 


5.20 


4.61 


61.80 


10.90 


16.52 


61 


Ill.l 


OTallon 


B. 


1.07 


4.25 


5.09 


62.01 


13.86 


13.72 


62 


111. 15 


Centralia 


B. 


1.09 


4.04 


4.99 


62.25 


13.82 


13.81 


62a 


Utah 4013 


Nr. Sunnyside 


B. 


1.30 


.47 


4.71 


64.88 


20.11 


8.53 


63 


Iowa 3 


Altoona 


B. 


.93 


6.83 


4.93 


60.62 


11.16 


15.53 


64 


N. Mex. 1 


Gallup 


S. 


1.05 


.64 


5.73 


64.34 


21.14 


7.10 


65 


Kans. 2B 


Yale 


B. 


1.11 


5.03 


4.26 


62.65 


5.13 


21.82 


66 


Ind. 14 


Seelyville 


B. 


.97 


5.34 


4.99 


62.05 


11.90 


14.75 


66a 


Colo. 3498 


Meeker 


B. 


1.26 


.76 


5.20 


64.95 


20.41 


7.42 


67 


Ind. 13 


Terre Haute 


B. 


.87 


3.37 


5.25 


63.39 


14.31 


12.81 


68 


Ind. 4 


Star City 


B. 


1.24 


2.59 


4.66 


64.10 


11.36 


16.05 


69 


111. 30 


Shiloh Station 


B. 


1.03 


4.80 


4.92 


62.60 


12.20 


14.45 


70 


111. 21 


Troy 


B. 


1.22 


1.55 


4.94 


64.76 


15.34 


12.20 


71 


111. 22B 


Maryville 


B. 


1.00 


4.90 


4.52 


62.99 


10.23 


16.36 


72 


Ind. T. 4 


Lehigh 


B. 


1.38 


4.02 


4.84 


63.21 


13.15 


13.40 


72a 


Colo. 3545 


Book Cliffs Dis. 


B. 


1.47 


0.66 


5.58 


65.05 


20.96 


6.28 


73 


111. 31 


Worden 


B. 


1.14 


4.05 


4.83 


63.47 


11.84 


14.67 


73a 


Colo. 3490 


Book Cliffs field 


B. 


1.13 


.89 


5.13 


65.51 


16.92 


10.42 


73b Mont. 4115 


Stockett Dis. 


B. 


.92 2.43 


4.33 65.17 12.66 14.49 
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TABLE A— Continued 



Ultimate Analysis 



1 


2 


8 


4 

c 


6 


6 


7 


8 


9 


10 


No. 


Desigrnation 
of Coal 


Locality 


N. 

1.13 


S. 


H. 


C. 


O. 


1 


210a 


Ala. 3745 


Coalmont 


B. 


.88 


5.01 


77.40 


8.28 


6.30 


211 


Ark. 5 


Coal Hill 


Sa. 


1.39 


2.01 


3.74 


77.29 


3.36 


12.21 


211a 


Colo. 3552 


Nr. Durango 


B. 


1.50 


1.38 


5.29 


76.63 


9.89 


5.31 


212 


Pa. 9 


Kimmelton 


Sb. 


1.29 


2.09 


4.00 


77.42 


3.58 


11.63 


213 


W. Va. 11 


Zenith 


Sb. 


1.04 


.53 


4.03 


79.12 


3.78 


11.50 


214 


Pa. 11 


Charleroi 


B. 


1.45 


1.19 


5.09 


77.32 


7.62 


7.33 


215 


W. Va. 15 


Clarksburg 


B. 


1.44 


2.56 


5.03 


76.52 


5.82 


8.63 


215a 


Wyo. 4299 


Willow Creek 


B. 


.85 


.71 


5.59 


78.19 


11.18 


3.48 


216 


W. Va. 14 


Bretz 


B. 


1.50 


.90 


4.85 


78.21 


6.11 


8.43 


216a 


Ala. 3771 


Acton Basin 


B. 


1.53 


.44 


5.15 


78.67 


8.46 


5.75 


217 


Va.4 


Darby 


B. 


1.35 


.81 


5.13 


78.56 


9.73 


4.42 


218 


Va.2B 


Crab Orchard 


B. 


1.45 


.94 


5.08 


78.51 


8.33 


5.69 


219 


W. Va. 1 


Kingmont 


B. 


1.55 


.90 


5.26 


78.31 


7.61 


6.37 


220 


Pa. 10 


Bruce 


B. 


1.59 


1.28 


5.14 


78.16 


7.58 


6.25 


221 


Va.l 


Crab Orchard 


B. 


1.27 


1.23 


5.17 


78.47 


9.01 


4.85 


222 


W. Va. 20 


Acme 


B. 


1.37 


1.41 


5.04 


78.39 


5.59 


8.20 


223 


W.Va.8 


Ansted 


B. 


1.38 


.92 


5.16 


78.75 


6.43 


7.36 


224 


Ky.6 


Miller Creek 


Sp. 


1.48 


.58 


5.35 


78.94 


10.83 


2.82 


225 


W. Va. 17 


Nr. Bretz 


B. 


1.41 


1.49 


4.51 


78.95 


5.31 


8.33 


226 


Pa. 5 


Ellsworth 


B. 


1.55 


.89 


5.20 


78.78 


7.47 


6.11 


227 


Pa. 16 


Hastings 


Sb. 


1.33 


1.65 4.46 


79.00 


5.37 


8.19 


227a 


Ala. 3769 


Acton Basin 


B. 


1.25 


1.10 


5.01 


79.16 


8.83 


4.65 


228 


Pa. 20 


Seward 


Sb. 


1.16 


2.96 


4.55 


78.23 


2.17 


10.93 


229 


Ky.l 


Straight Creek 


B. 


1.85 


1.24 


5.36 


78.31 


8.80 


4.44 


230 


Pa. 15B 


Wehrum 


Sb. 


1.18 


4.06 


4.29 


77.52 


2.40 


10.55 


231 


W. Va. 18 


Glen Alum 


B. 


1.45 


.68 


4.91 


79.65 


7.39 


5.92 


231a 


Ala. 3744 


Fall Ston 


Sb. 


1.33 


.67 


5.26 


79.50 


10.03 


3.21 


231b 


Colo. 4047 


Coal Basin 


B. 


1.83 


.52 


4.65 


79.77 


4.59 


8.64 


232 


W. Va. 9 


Powellton 


B. 


1.63 


.80 


5.04 


79.35 


6.39 


6.79 


233 


Ky.5 


Big Black Mtn. 


B. 


1.61 


.69 


4.99 


79.67 


9.23 


3.81 


234 


W. Va. 21 


Winifrede 


B.I. 


1.52 


1.35 


5.21 


79.15 


7.83 


4.95 


235 


Ala. 6 


Dolomite 


B. 


1.45 


.63 


4.84 


80.25 


5.94 


6.88 


236 


Ark. 2 


Bonanza 


Sb. 


1.40 


1.90 


4.13 


80.03 


3.20 


9.34 


237 Pa. 15 


Wehrum 


Sb. I 1.17 


3.88 


4.43 78.61 


1.82 


10.09 
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TABLE A— Continued 



Ultimate Analysis 



1 


2 


3 


4 

c 

Sb. 


5 


6 


7 


8 


9 


10 


No. 


Desifirnation 
of Coal 


Locality 


N. 
1.23 


S. 


H. 

* 


C. 


O. 


m 
< 


238 


Pa. 18 


Lloydell 


1.55 


4.53 


80.74 


3.02 


8.83 


239 


W. Va. 14 


Loup Creek 


B. 


1.56 


1.06 


5.15 


80.73 


8.12 


2.38 


239a 


Ark. 3174 


Paris 


Sa. 


1.49 


2.85 


3.87 


80.48 


2.04 


9.27 


239b 


Pa. "L" 


Johnstown 


Sb. 


1.27 


2.29 


4.04 


81.10 


2.99 


8.31 


240 


W. Va. 7 


Sun. 


Sb. 


1.05 


1.20 


4.38 


82.41 


5.87 


5.09 


241 


Md.2 


Frostburg 


Sb. 


1.49 


.86 


4.54 


82.39 


3.43 


7.29 


242 


Ind. T. 9 


Panama Dis. 


Sa. 


1.68 


1.24 


4.35 


82.06 


2.26 


8.41 


242a 


Ala. 3770 


Sydenton 


B. 


1.55 


.49 


5.34 


82.09 


6.69 


3.84 


243 


Va.3 


Coebum 


B. 


1.63 


.68 


5.04 


82.16 


5.91 


4.58 


244 


Pa. 8 


Ehrenfield 


Sb. 


1.29 


.97 


4.37 


83.11 


3.43 


6.83 


245 


W. Va. 13 


Page 


B. 


1.36 


.91 


5.15 


82.65 


5.91 


4.01 


246 


W. Va. 12A 


Big Sandy 


Sb. 


1.34 


.69 


4.36 


83.63 


3.03 


6.95 


247 


W. Va. 12 


Big Sandy 


Sb. 


1.33 


.85 


5.06 


83.18 


3.36 


6.22 


248 


W. Va. 6 


Rush Run 


Sb. 


1.70 


.66 


4.70 


83.62 


4.23 


5.09 


249 


W. Va. 19 


McDonald 


Sb. 


1.60 


.91 


4.66 


83.56 


4.13 


5.13 


250 


W. Va. 10 


Mora 


Sb. 


1.07 


.57 


4.53 


85.91 


3.24 


4.63 
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TABLE A— Continued 











Proximate Analysis 






11 


12 


13 


14 


16 


16 


17 


18 


19 


1 _ 


©2 


S5 


C 


1 


• 

P 








|S 


II 


^3 




1 




Aire 


Formation 


Remarks 


O+ash 


.38 


74.69 


16.10 


6.81 


7926 


14459 


Carbonif. 


Coal Meas. 




2.05 


64.57 


30.00 


7.01 


8090 


14754 


Carbonif. 


Pottsville 


R. of M. 


.59 


75.12 


15.02 


7.11 


7824 


14375 


Carbonif. 


Coal Meas. 




.64 


76.38 


14.67 


7.18 


7934 


14573 


Carbonif. 


Coal Meas. 


L.Kitt'g c. 


.76 


73.61 


1 20.54 


7.52 


8254 


15249 


Carbonif. 


Pottsville 


R.of M.S.c. 


.74 


73.83 


18.14 


7.68 


8086 


14947 


Carbonif. 


Coal Meas. 


Pitts, coal 


.64 


76.66 


14.29 


7.69 


7948 


14698 


Carbonif. 


Coal Meas. 




1.28 


60.32 


34.56 


7.79 


8180 


15116 


Carbonif. 


Pottsville 


Wadsli coal 


.87 


62.19 


32.36 


7.83 


8220 


16288 


Carbonif. 


Pottsville 


Screened 


.63 


75.22 


17.32 


8.10 


8170 


16198 


Carbonif. 


Coal Meas. 


R. of M. 


1.17 


62.95 


31.87 


8.32 


8234 


16313 


Carbonif. 


Pottsville 


R. of M. 


.62 


74.38 


18.05 


8.38 


8185 


16225 


Carbonif. 


Pottsville 


R. of M. 


1.93 






8.68 


8300 


16433 


Carbonif. 


Pottsville 


Briquettes 


.64 


72.53 


21.74 


8.97 


8301 


16435 


Carbonif. 


Pottsville 


R. of M. 


.68 


70.91 


23.28 


9.01 


8203 


16258 Carbonif. 


Pottsville 


R.ofM.,S.c. 


.65 


75.92 


18.80 


10.91 


8439 


16683 Carbonif. 


Pottsville 


Poca.; Pros. 



ABBREVIATIONS USED IN THE TABLE 

c. s. — Car Sample 

d. c. — ^Deep coal 
Kit'g.— Kittanningr 
Nr. — ^Near 

O. D.— Old Drift 
Pros. — ^Prospect 
R. of M. — ^Run of Mine 
Sam. — Sample 
S. c. — SeweU Coal 
Sc'd — Screened 
Shal. — Shallow 
Wads'h— Wadsworth 
W.^Weathered 
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